In vitro and in vivo characterisation of PEG-lipid-based micellar complexes of salmon calcitonin for pulmonary delivery.
To investigate DSPE-PEG(2000)-based micellar formulations of salmon calcitonin (sCT) for their ability to improve pulmonary delivery. Micelles were characterised by DLS and (31)P-NMR spectroscopy. Stability against sCT degrading peptidases, trypsin, α-chymotrypsin and neutrophil elastase as well as their influence on transepithelial absorption was investigated in vitro. In vivo performance of sCT micelles was studied in an experimental model of intratracheal aerosolisation into rats. Micelles with a mean hydrodynamic diameter of 12 nm spontaneously assembled, when a total concentration of 0.02 mM of PEG-lipid and sCT (at 1:1 molar ratio) was exceeded. Nuclear magnetic resonance confirmed the presence of small micellar structures. The micellar formulation showed increased stability against enzymatic digestion. In vitro studies also showed that sCT micelles were able to enhance transepithelial absorption. Data obtained from in vivo experiments provided evidence of significantly (P < 0.05) higher mean plasma concentrations of sCT, after inhalation of micelles compared to sCT solution, at 60 and 90 min, a significantly higher AUC (inf) and a relative bioavailability of 160 ± 55% when compared to plain sCT solution. The herein described PEG-lipid micelles are promising carriers for enhanced pulmonary delivery of sCT.